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,Q WKH VWDQGDUGFRQILJXUDWLRQRI(&WHVWLQJDFRLOFDUU\LQJDOWHUQDWLYHVLQXVRLGDOFXUUHQW LVJHQHUDOO\SODFHG LQ
SUR[LPLW\WRWKHVSHFLPHQ7KLVFXUUHQWJHQHUDWHVYDULDEOHPDJQHWLFILHOGZKLFKLQWHUDFWVZLWKWKHWHVWVSHFLPHQDQG
JHQHUDWHV(&9DULDWLRQVLQWKHSKDVHDQGPDJQLWXGHRIWKHVH(&FDQEHPRQLWRUHGXVLQJDVHFRQGUHFHLYHUFRLORU
E\ PHDVXULQJ FKDQJHV DSSHDULQJ LQ WKH FXUUHQW IORZLQJ LQ WKH SULPDU\ H[FLWDWLRQ FRLO >@ 9DULDWLRQV LQ WKH
HOHFWULFDOFRQGXFWLYLW\RUPDJQHWLFSHUPHDELOLW\RI WKH WHVWREMHFWDVZHOODV WKHH[LVWHQFHRID IODZZLOOFDXVHD
FKDQJHLQWKHVH(&ZKLFKLQWKHLUWXUQZLOODIIHFWWKHPHDVXUHGFXUUHQW>@




7R H[WHQG WKH SHUIRUPDQFH RI GHWHFWLRQ LQ WHUPV RI DFFHVVLEOH GHSWK VLJQDOWRQRLVH UDWLR 615 DQG VSDFH
UHVROXWLRQ D FORVH XQGHUVWDQGLQJ RI WKH (& WHVWLQJ V\VWHP LV UHTXLUHG 7KH FKDOOHQJH LV LQ IDFW DERXW KRZ WR






7KH YDULRXV(&EDVHG DSSURDFKHV FDQ EH LPSURYHG E\ H[SORULQJ QHZSRVVLELOLWLHV 7KH DLP LV WR UHDFK EHWWHU
615DQG WRJXDUDQWHHEHWWHU UHVROXWLRQZLWKUHJDUGV WRGHIHFWGHWHFWLRQ$PRQJ WKHSHUVSHFWLYHV WKDWDUHDFWXDOO\
SXUVXHGRQHFDQILQGVLJQDORSWLPL]DWLRQLQWHUPVRIWKHIUHTXHQF\LQWHUYDORIZRUNDQGWKHGHVLJQRIIXUWKHUVPDUW
SUREHVLQFOXGLQJWKRVHRIDUUD\W\SH>@









&RQVLGHULQJ WKH 6LQJOH)UHTXHQF\ (GG\ &XUUHQW 6)( FRQILJXUDWLRQ RI (& WHVWLQJ D )(0 EDVHG PRGHO LV
GHYHORSHG LQ WKH IROORZLQJ XQGHU &RPVRO VRIWZDUH SDFNDJH >@ 7KH REMHFWLYH LV WR DVVHVV WKH HIIHFW RI NH\
SDUDPHWHUV RQ (& GHIHFW VHQVLQJ HIIHFWLYHQHVV IRU D KRPRJHQHRXV DQG LVRWURSLF SHUIHFW FRQGXFWLYH SDUW 7KLV LV
DVVXPHGWREHVXEMHFWHGWRDVWDWLRQDU\LQGXFWLRQILHOGFUHDWHGE\DVHULHVRIIHHGFRLOV7KHUHVSRQVHRIDQDUUD\RI
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,QFDVHRIDPHWDOOLFPDWHULDOWKHGLVWULEXWLRQRIFKDUJHVYDQLVKHVTXLFNO\GXHWRWKHKLJKFRQGXFWLYLW\DQGLWLV
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WKH (& LQVLGH WKH WHVWPDWHULDO 7KH UHFHLYHU FRLOV FDQ GHWHFW YROWDJH SHUWXUEDWLRQV LQGXFHG E\ WKH (&ZKLOH WKH
FRPSDFWSUREHLVFURVVLQJD]RQHZLWKYDULDEOHORFDOFRQGXFWLYLW\$VDUHFHLYHUVKRZVKLJKVHQVLWLYLW\RQO\LQWKH










)RUDPDWHULDOZLWKJHQHUDO JHRPHWU\ VROXWLRQRIHTXDWLRQV FDQEHDFKLHYHGE\PHDQVRI WKH)(0 ,Q WKH
IROORZLQJ&RPVRO0XOWLSK\VLFVVRIWZDUHSDFNDJH>@LVXVHGWRVLPXODWHWKH(&GHYLFHZLWKQLQHFRLOVDVVKRZQLQ
ILJXUH&RPVROVRIWZDUHZKLFKSURYLGHVVROXWLRQVIRUPXOWLSK\VLFVPRGHOLQJLVEDVHGRQILQLWHHOHPHQWDQDO\VLVRI




RQSURGXFWV DUH DYDLODEOH IRU&2062/0XOWLSK\VLFV7KHVHKDYHEHHQ FDWHJRUL]HG DFFRUGLQJ WR WKH DSSOLFDWLRQV
DUHDV +HUH XVH LV PDGH RI WKH $&'& 0RGXOH ZKLFK LV DYDLODEOH IRU VLPXODWLQJ HOHFWULF PDJQHWLF DQG
HOHFWURPDJQHWLFILHOGVLQVWDWLFDQGORZIUHTXHQF\DSSOLFDWLRQV
5HVXOWVDQGGLVFXVVLRQ
/HW¶VFRQVLGHUD UHFWDQJXODU SODWHPDGH IURPDOXPLQLXPZLWK OHQJWK / PP ZLGWK PP " DQG GHSWK
 K PP ILJXUH7KHSODWHPDWHULDOFKDUDFWHULVWLFVDUH    6 PV  u DQG  U + PP  
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ZLWK UDGLXVPP  7KLV FRLO LV DVVXPHG WR EH IRUPHG E\ ZKRUOV KDYLQJ WKH VHFWLRQ DUHD  FD P  ,W LV











DLU VKRXOGDOVREHPHVKHG%HFDXVHPHVKLQJDQ LQILQLWH YROXPH LV QRWSRVVLEOH LW LV QHFHVVDU\ WR VSHFLI\D ILQLWH
YROXPHWRPHVKDQGVROYHIRULW,QWKHSUHVHQWVWXG\WKHZKROHSUREHFRLOVHWXSZDVSODFHGDWWKHFHQWUHRIDFXEH
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)LJ7KHFRPSOHWHPRGHORIWKH(&SUREHVHWXSDQGWHVWVSHFLPHQ
7KUHHZRUNIUHTXHQFLHVDUHVHOHFWHGI +] I +]DQG I +]%RWKWKHLQGXFWLYHDQGWKHVHQVRUFRLOV
DUHSODFHGDWWKHVDPHGLVWDQFHIURPWKHWRSVXUIDFHRIWKHSODWHDVVXPHGWREHSHUIHFWO\VPRRWKDQGSODQDU7KHDLU
JDSVHSDUDWLQJWKHFRLOVIURPWKHLQVSHFWHGSODWHZDVIL[HGDWG PP
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7KH UHFHLYHU FRLOV VHQVH WKH HIIHFW UHVXOWLQJ IURP WKH SUHVHQFH RI D IODZ LQ WKH LQVSHFWHG SODWH 7KH UHFHLYHU
EODGHVZLOOVKRZDYROWDJHYDULDWLRQ&RQQHFWLQJDSDLURISRLQWVFKRVHQRQWKHVHEODGHVZLWKDYROWDJHVHQVRUFDQEH
XVHGWRPRQLWRUWKHLQIRUPDWLRQDERXWGHIHFWV










LQ WKH YLFLQLW\ RI D IODZ8VLQJPXOWLSOH FRLOV RIIHUV WKH SRVVLELOLW\ WR LQFUHDVH WKH GHWHFWDELOLW\ RI GHIHFWV DV WKH
SUHVHQFHRIDSHUWXUEDWLRQSURGXFHGE\D IODZFRXOG WKHQ H[FLWHPRUHSURPSWO\RQHRI WKH UHFHLYHUFRLOV7KLV LV
PRUHGLIILFXOWWRRFFXULQWKHSUHVHQFHRIDVLQJOHFRLODVWKLVODVWVKRXOGEHORFDWHGULJKWRQWKHGHIHFW2QHFDQDOVR












1RQ GHVWUXFWLYH HYDOXDWLRQ EDVHG RQ HGG\FXUUHQW KDV EHHQ LQYHVWLJDWHG LQ WKLV ZRUN IRU D PXOWLFRLOV EDVHG
SUREH$VVXPLQJVWDWLRQDU\ILHOGVROXWLRQXQGHUVLQXVRLGDOFXUUHQWH[FLWDWLRQILQLWHHOHPHQWPHWKRGDQDO\VLVRIWKH
SUREOHPZDVSHUIRUPHGE\PHDQVRI&RPVROVRIWZDUHSDFNDJH3RVWSURFHVVLQJRIWKHREWDLQHGUHVXOWVKDVVKRZQ
WKDW GHWHFWLRQ RI GHIHFWV FDQ EH SHUIRUPHG E\ XVLQJ WKH LQIRUPDWLRQ SURYLGHG E\ YROWDJH YDULDWLRQV WKDW DUH
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RUGHUWRHQKDQFHTXDOLW\RIDVVHVVPHQWUHVXOWVSURYLGHGE\HGG\FXUUHQWEDVHGWHFKQLTXHV
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